An outbreak of egg drop disease occurred in many chicken and goose farms in China in 2011. By using an NS5-specific reverse transcriptase PCR (RT-PCR), we found that 56% of chicken and 38% of goose samples were positive for Tembusu-like virus (TMUV). Isolates showed high sequence homology to duck TMUVs, and chickens and geese showed signs of egg drop disease after experimental infection with duck TMUV. Our data suggest TMUV has adapted in domestic birds.
deoxynucleoside triphosphates (dNTPs), 1.125 U of Taq DNA polymerase, and 1 U of Superscript II reverse transcriptase (Invitrogen, Carlsbad, CA); water was added to give a final volume of 50 l. RNA samples, in a one-step reaction, were reverse transcribed for 1 h at 42°C followed by 30 PCR cycles of 94°C for 40 s, 55°C for 40 s, and 72°C for 1 min. Amplification of the products was confirmed by sequencing; the sequence data perfectly matched the expected nucleotide sequences. Neither EEEV nor EDSV-76 nucleic acid sequences were detected in the samples; however, the NS5-specific RT-PCR demonstrated the presence of Tembusulike virus RNA.
The sensitivity of the NS5-specific RT-PCR was determined by testing serial dilutions (10 Ϫ1 to 10 Ϫ7 ) of allantoic fluids containing the duck Tembusu-like virus TA strain (initial titer, 7.9 ϫ 10 6 PFU/ml) and by testing 115 duck samples (from liver, kidney, spleen, brain, and ovary). Virus isolations were performed by infecting six embryonated eggs with homogenates of corresponding clinical samples and confirmed the presence of Tembusu-like viral RNA in the allantoic fluids by the RT-PCR method and nucleotide sequencing as described previously (10) . Using this approach, the sensitivity was determined to be 7.9 ϫ 10 2 PFU/ml (10 Ϫ4 dilution). The specificity of the NS5-specific RT-PCR method was determined by testing stock viruses, including avian influenza A virus, Newcastle disease virus, duck reovirus, duck hepatitis type 1 virus, and infectious bronchitis virus. None of these stock viruses was detected by the NS5-specific PCR. We also compared the NS5-specific RT-PCR method with the "gold standard" virus isolation method. By using the 115 duck samples, we calculated the sensitivity and specificity indexes of the NS5-specific RT-PCR method to be 95.7% (68/71) and 95.4% (42/44), respectively. The 2 test found no significant differences between the NS5-specific RT-PCR and virus isolation methods (P Ͼ 0.05). The NS5-specific RT-PCR method was then used to evaluate clinical specimens from diseased chickens and geese as well as specimens from healthy birds. Of the clinical samples tested, 138 of 246 (56.1%) chicken samples and 22 of 57 (38.6%) goose samples were positive for the Tembusu-like virus (Table 1) , whereas the samples from 25 healthy chickens and 25 healthy geese were all negative (data not shown). Viral RNAs were most readily detected in the ovaries of chicken (82%) and goose (78%) samples. RT-PCR-amplified 350-bp products of the NS5 gene from the Tembusu-like virus-positive specimens were cloned into a pMD18-T vector as described previously (9, 16) . Clones containing the insert were sequenced by using an ABI DNA sequencer (Applied Biosystems), and the sequences were submitted to GenBank. The nucleotide sequences were then compared with those from GenBank via BLAST analysis (www.ncbi.nlm.nih.gov). The NS5 sequences of isolates from chickens and geese were 99.7% to 100% homologous to the NS5 sequence of the duck Tembusu-like virus TA strain (GenBank no. JQ289550) (6) and showed 89.1% to 90.8% identity to that of the Tembusu virus THCAr strain (GenBank accession no. AF013409) (Fig. 2) . Complete sequence analysis of isolates CK-SD-11 (GenBank no. JQ627862) and GS-PT-7 (GenBank no. JQ627864) revealed 99.3% to 99.6% homology to the sequences of duck Tembusu-like viruses.
To confirm that the egg drop disease was not caused by another virus, virus was isolated from the clinical samples by infecting six embryonated eggs, and allantoic fluids were collected and tested for other viruses. Hemagglutination tests confirmed the absence of avian influenza virus and Newcastle disease virus; an RT-PCR method (15) confirmed the absence of reovirus in the allantoic fluids. The egg drop disease was not, therefore, caused by these viruses. Egg drop disease was reproduced by experimental infection of specific-pathogen-free (SPF) White Leghorn egg-laying chickens (20/group) and native healthy white geese (30/group) (housed in the Experimental Animal Center). The third-passage duck-origin Tembusu-like virus TA strain was selected for this experiment (6) . Each bird was inoculated subcutaneously with 0.5 ml of 10 6 50% egg infective doses (EID 50 /ml) of the TA strain. Twenty chickens and 20 geese were inoculated with phosphate-buffered saline (PBS) for use as negative controls. Three randomly selected birds were sacrificed on days 3, 5, and 7 postinfection and tested for the presence of the flavivirus by using the NS5-specific RT-PCR method. Compared with the control birds, the infected birds experienced a 10% to 45% drop in egg production during the 7-day infection. The infected birds exhibited depression and anorexia, but no birds died during the experiment. The negative control birds showed no signs of either a drop in egg production or disease. Necropsies of infected chickens and geese showed obvious ovary hemorrhage on days 3, 5, and 7 postinfection. Twelve chickens and 10 geese in the infected groups experienced hemorrhage of enlarged livers and kidneys. No lesions obvious to the naked eye were present on the other organs examined. Viral RNAs were most readily detected in the ovaries of birds sacrificed on days 3 and 5 postinfection (Table 2 ), but no viral RNA was detected on day 7 postinfection. This is the first report of Tembusu-like virus infection in chickens and geese. Genetic analysis of isolates from these birds revealed a high sequence similarity to those of duck Tembusu-like viruses in 2010, suggesting that this virus has adapted to domestic birds. This outbreak of the Tembusu-like virus in chickens and geese was remarkable given that ducks are not thought to be particularly susceptible to the Tembusu-like virus infection (2, 10) , and its potential transmission to other wild birds should be considered.
Transmission of many flaviviruses is seasonal, reflecting mosquito activity. However, as with other flaviviruses (3), some Tembusu-like viruses were isolated in winter, which may suggest that mosquito is not the only route for virus transmission. Viral RNAs were most readily detected in the ovaries of birds in this study, and in an earlier report (2) , suggesting the need to investigate whether transovarial transmission to eggs occurs. Bird migration and transport of infected birds could also be transmission mechanisms for this virus, similar to other flaviviruses (7, 8) . Given its high homology to the Tembusu virus THCAr strain and earlier reports of the presence of antibodies against Tembusu virus in humans (12, 13) , this virus should be investigated for its ability to infect humans. Moreover, effective prevention and elimination measures should be developed as quickly as possible.
This report highlights why the need for continued monitoring of the expansion and circulation of this virus is critically important for estimating its potential impact on avian farming communities in Asia. Nucleotide sequence accession numbers. The sequences of the viruses isolated from chicken and goose farms in China in this study have been submitted to GenBank under the following accession numbers (with the strain name given in parentheses): JQ627862 (CK-SD-11), JQ627860 (CK-FJ), JQ627861 (CK-JX-9), JQ627863 (GS-GD-5), JQ627864 (GS-PT-7), and JQ627865 (GS-ZZ-7). 
